FOLLOWING the observation of Harrison and Jones (1955) on the concentration of carbon dioxide in gas samples taken from two points on a Boyle's machine during the administration of anaesthesia by a semiclosed method, it was thought that it might be enlightening to extend the investigation to other techniques and machines.
For this purpose, use was made of the recently available Carbon Dioxide Analyser made by the British Oxygen Co. Ltd. This apparatus operates on the principle of a colour change in a special solution, the tint of which varies with the concentration of carbon dioxide, in the gas sample.
The readings expressed in percentage form, are: 0.3, 0.7, 1.0, 1.5, 2.0, 3.0, 4.0, 5.0.
Naturally one would not expect the degree of accuracy with this apparatus that one would from analyses carried out by Haldane's method but, if that claimed by the manufacturer is justified, one can certainly obtain most useful information by which to compare various techniques.
Each experiment was repeated in ten consecutive patients when an identical technique was employed and the results tabulated. The readings were taken in the middle of the anaesthetic when the operation was in progress and no attempt has been made to evaluate changes in carbon dioxide concentration during induction, etc., so that the results represent" running levels " only. Fresh soda lime was used as, obviously, exhausted soda lime would affect the readings.
Using a Coxeter-Mushin absorber, the analyser was plugged into the circuit first at the junction of the expiratory and then of the inspiratory valves with the corrugated tubing leading to the patient.
In the first experiment a completely closed circuit was employed with a basal feed of 200 ml of oxygen and the circulating gases passing through the ether chamber.
Readings were as follows: 
20
Using the Medical and Industrial Equipment absorber in the same way with a basal oxygen flow of 200 ml, and the ether chamber in circuit, the results were as follows: 
3.5
The next technique employed was one involving complete manually controlled respiration with the Medical and Industrial Equipment absorber in circuit and a high gas flow of nitrous oxide 6 litres, and oxygen 1^ litres per minute. A purposeful leak was permitted.
The patient was under pethidinenitrous oxide anaesthesia with relaxation produced by tubocurarine. The results were as follows: Using the same technique with a Coxeter-Mushin absorber it was found that the carbon dioxide content of the expiratory sample was higher, the average reading being 3.5 per cent.
The identical method was next employed using the M.I.E. absorber, but a mechanical respirator was substituted for manual control. This took the form of a Beaver respirator with a 1000-ml rubber bag placed between the exit port of the respirator and the M.I.E. absorber unit. The expiratory valve on the T-piece leading to the endotracheal tube was adjusted so that an inspiratory pressure of 18-20 mm Hg could be built up.
The readings are as in table IV. It was next decided to keep the total gas flow at 1\ litres but to leave the soda lime out of circuit. It was found that there was no great build-up of carbon dioxide on the expiratory side of the circuit, although this did rise. Presumably this rise would have been less had the total gas flow been greater.
Naturally the sample taken on the inspiratory side rose, as the gases now had not just passed through the soda-lime canister.
The results are shown in table V. As might be expected with this technique, if the total gas flow were reduced, the carbon dioxide level at the mask will increase, and readings beyond 5 per cent can be obtained, whereas, if the total gas flow were increased to minimize the amount of rebreathing, readings at the mask will fall to less than 1 per cent. Thus this analyser can be used to determine the " critical flow" of a given apparatus.
The above experiments do not claim to be either extremely accurate or exhaustive; but now that a simple and cheap analyser has become available the assessment of carbon dioxide levels can readily be determined by the anaesthetist with whatever apparatus or method he chooses to employ,* and it is hoped that they will give some indication as to what is happening to the carbon dioxide levels in some commonly employed techniques.
It is further suggested that an analysis of carbon dioxide content of gas samples will be extremely useful in cases of prolonged apnoea following anaesthesia and at the end of lengthy chest operations. Anaesth., 27, 4.
